Abstract: Suicide is a serious health problem as it is currently the third leading cause of death for teenagers between the ages of 15 and 24 years. Depression, which is also a serious problem for adolescents, is the most significant biological and psychological risk factor for teen suicide. Alcohol use remains extremely widespread among today's teenagers and is related to both suicidality and depression. Suicidality refers to the occurrence of suicidal thoughts or suicidal behavior. The consensus in empirical research is that mental disorders and substance abuse are the most important risk factors in both attempted and completed adolescent suicide. Therefore, it is incumbent upon researchers to identify the factors that can lead to their prevention among today's youth. This review compiles the existing literature on suicidality, depression, and alcohol use among adolescents spanning over the past 15 years. Both Problem Behavior Theory and Stress-coping Theory can explain the relationships among suicidality, depression and alcohol use. The prevention of suicidality is critical, especially during the early school years, when it is associated with depression and alcohol use. Suicidality, depression and alcohol use are three phenomenon that noticeably increase in adolescence marking this time period as an ideal opportunity for prevention efforts to commence. Future empirical work is needed that will further assess the impact of adolescent depression and alcohol use on suicidality. In sum, this review of empirical research highlights critical results and limitations, as well as indicates a need for continued efforts in preventing suicidality, depression, and alcohol use among adolescents.
INTRODUCTION
Adolescence is a developmental period when youth begin to experience a desire for intimacy and increased responsibilities both socially and academically (1) . A number of factors influence how adolescents navigate this period of change. Positive outcomes are more likely if adolescents engage in healthy activities, have adequate social support, and are connected with their families. However, the negotiation of developmental tasks in adolescents may also be quite challenging and difficult, leading to the onset of adolescent depression, substance use, and ultimately suicide. The term "suicidality" refers to the occurrence of suicidal thoughts or ideation or suicidal behavior, including attempts and completed suicide (2) . Suicidal ideation is part of a generalized risk profile for some adolescents and represents a unique risk behavior for others (3) . Although ideation is broadly spread across the adolescent population, the shift from ideation to action is highly concentrated among multiple-problem youth, those who exhibit two or more problem behaviors such as alcohol use, cigarette smoking, illicit drug use, and delinquent behavior (4).
Many correlates of suicidality have been empirically documented. The overwhelming and convergent empirical evidence is that mental disorders and substance abuse are the most important risk factors in both completed and attempted adolescent suicide (5) . This review focuses on depression and alcohol use among teenagers, as the rate of comorbidity for depression and substance abuse (mostly alcohol) is among the highest of any combination of diagnoses for adolescents. Moreover, adolescents who concurrently exhibit more than one correlate are at high risk for suicidality.
METHOD
This paper is a critical review of 30 empirical studies. A systematic procedure was undertaken to obtain the current literature for published studies relevant to adolescent suicidality, depression, and alcohol use. The literature search for studies included the use of PsycINFO, Medline, and references cited in various articles and web sites related to suicidality. The literature search covered the period from 1990 to 2005. All studies included in the review were limited to those investigating suicidality, depression, and alcohol use among adolescent samples, and to English language articles. With respect to sample populations, the majority of the reviewed studies included community samples (83%) among predominantly Caucasian adolescents. The age range across the studies included adolescents from 9 to 20 years of age. The majority of the studies reviewed employed a cross-sectional (87%) design.
PREVALENCE RATES
Although the majority of adolescents successfully negotiate this often tumultuous developmental period without any psychopathology, there is a significant proportion who exhibit suicidality, depression, and self destructive behaviors, including substance abuse. Suicide among young people is a serious public health concern (5) and rates are alarmingly high. In the Surgeon General's Call to Action to Prevent Suicide 1999 (6) , the rate of suicide among those 10-14 years of age was reported as having increased by 100% from 1980-1996, with a 14% increase for those ages 15-19. In this latter group, suicide was the fourth leading cause of death. Suicide is an epidemic as it is the third leading cause of death for teenagers 15-24 years old, and suicide rates are increasing for children 14 years and younger (7) . A focus of this preventionrelated agenda was to put strategies into place that will reduce the stigma associated with mental illness or substance abuse, which can inhibit people from seeking help, which subsequently would reduce suicidality (8) . Alarmingly, 12 people between the ages of 15-24 commit suicide every day in the United States (9) . The rate for completed suicide among children aged ΙΟ-Ι 4 was 1.6 per 100,000, for teenagers aged 15-19 was 9.7 per 100,000 (10). Grunbaum et al (11) showed that almost 9% of high school students had attempted suicide at least once. In addition, 19% reported having seriously considered attempting suicide, with almost 15% of students having made a specific plan for how they would do it. Locke and Newcomb (12) found that over three-quarters of their sample reported a history of suicidality and one-quarter had attempted suicide.
Between 20% and 40% of adolescents report depressed mood (13). Estimates of the lifetime prevalence of MDD (Major Depressive Disorder) in adolescence range from 15% to 20% (14-16). Adolescents report an estimated point prevalence between 3% and 8% and annual incidence between 3% and 11% (17). The variability in the estimate of the number of adolescents suffering from depression can be attributed to (a) the use of different diagnostic criteria (e.g., DSM criteria, K-SADS); (b) differing definitions of adolescent depression (e.g., as a mood, symptom, or clinical diagnosis); (c) the use of different assessment measures (e.g., self-report, structured interviews, multiple sources of information other than the adolescent); or (d) the use of heterogenous samples (clinical versus community).
Alcohol use, more than other drugs, is extremely widespread among adolescents. The Monitoring The Future Study found that more than 3 out of 4 (77%) have consumed alcohol by the end of high school; and nearly half (44%) have done so by 8th grade (18). More than half of 12th graders reported having been drunk at least once in their life (18). Therefore, we chose to specifically include only alcohol use in relation to suicidality and depression.
THEORETICAL BACKGROUND
Hence, given the prevalence of these three phenomena during adolescence, we review the current literature that examines the synergistic relationships among them. Both Problem Behavior Theory (PBT)(19) and Stress-coping Theory can explain these relationships evident among today's youth. According to PBT, youth who engage in behaviors that deviate from the norm, including substance (mis)use or sucidality, are at an increased risk for other health problems, such as depression. For example, problem drinking can either contribute to adolescent depression or be a manifestation of depression (e.g., self-medication), which in turn can lead to suicidality. Both involvement in a deviant peer group (e.g., those who use alcohol) and low commitment to prosocial values are expected to increase a youth's risk for depression and suicidality (20, 21) .
According to the Stress-coping Theory, coping responses may mediate the relationship between stress and depressive symptoms. Maladaptive coping mechanisms include drug use (e.g. alcohol) as a means of temporarily dealing with social and emotional problems (22) that typically characterize adolescence. Such coping strategies may be ineffective and provide only an immediate respite from stressful situations, and may even exacerbate the problems that the adolescent is currently experiencing. How adolescents cope with life stressors directly impacts their functioning. Lewinsohn et al (23) found that adolescent suicide attempters endorsed maladaptive coping patterns associated with depression.
COMORBIDITY
Major Depressive Disorder (MDD) is the psychiatric diagnosis most commonly associated with completed suicide, and about 2/3 of people who commit suicide are depressed at the time of their deaths (9) . Existing literature demonstrates that depression is a risk factor for suicidality among adolescents (24) (25) (26) . The risk of suicide is increased to more than 50% in depressed individuals (9) . More than 90% of adolescents who die by suicide have been diagnosed with at least one psychiatric disorder (27) , typically major depression (28, 29) , which is considered to be the most significant psychiatric risk factor for suicide among adolescents (30) . This undeniably direct association between depression and suicide underscores the need for identifying those adolescents most at risk for depression to treat their symptoms and prevent suicidal behavior (31,32).
Alcohol and other drug use have been associated with suicidality among adolescents (33-36). Deykin et al (37) found that 16 to 19 year old females were more than six times as likely to experience depression if they were alcohol abusers than if they were not, and that drug abuse was strongly associated with a lifetime prevalence of depression. Locke and Newcomb (12) found that drug use had both a direct and indirect influence on suicidality.
Depression is often accompanied by comorbid (co-occurring) mental disorders (such as alcohol or substance abuse), and, if left untreated, can lead to higher rates of suicidality (9) . Therefore, not only is depression a dangerous precursor for suicidality, but, individuals who have a dependence on alcohol in addition to being depressed are at greater risk for suicide (26) . Research indicates that multiple risk factors and, in particular, comorbidity of substance and mood disorders, represent categories of increased risk in both clinical and community populations (38). Depression and alcohol abuse combine and compound the risk for suicidality. Depression and heavy alcohol use have been found to be risk factors strongly associated with multiple suicide attempts (38). Peruzzi and Bongar (39) found that major depression and acute overuse of alcohol were critical risk factors for suicide. The Canterbury study found that 90% of youth who were suicidal were depressed and had a substance use disorder, including alcohol (40) .
In general, the presence of comorbidity of substance abuse with adolescent depression has been associated with more impairment and distress. Although the rate of comorbidity for depression and substance abuse (e.g., alcohol) is among the highest of any combination of diagnoses for adolescents (41) , there is a continued debate as to the temporal or causal relationship between depression and substance abuse. Several studies have found that depression was implicated as the initial disorder preceding adolescent substance abuse (37). In contrast, other research has indicated that substance abuse precedes the development of depression (41) . Unfortunately, the causal relationship between depression and substance abuse remains unanswered. Nevertheless, the unequivocal relationship is the co-occurrence of substance use and depression (42) (43) (44) .
PREVENTION AND ETIOLOGY
Because suicidality is a serious public health problem among adolescents (5) that can have fatal consequences, prevention is paramount at this time. The prevention of suicidality is critical, especially during the early school years when it is often associated with depression and alcohol use and is the third cause of adolescent death (7) . Suicidality, depression and alcohol use are three phenomenon that noticeably increase in adolescence marking this time period as an ideal opportunity for prevention efforts to commence.
Both PBT and Stress-coping Theory explain the synergistic relationships among suicidality, depression, and alcohol use in adolescents. Hence, there is a need to implement school-based programs that teach adolescents adaptive coping responses and problem solving skills so that they can effectively handle problems and stressors that typically characterize adolescence (45). Therefore, prevention programs should directly target specific risk factors (e.g. alcohol use, depression) that impact adolescent suicidality.
CRITIQUE OF REVIEWED EMPIRI-CAL STUDIES
Even though current data are fairly accurate on the incidence of adolescent suicidality, depression, and alcohol use, only tentative conclusions can be drawn as previous research has been fraught with methodological problems, generalizeability constraints, and mixed conclusions. Based on these limitations, the findings from most of the reviewed studies can be considered suggestive rather than confirmatory.
First, a major criticism of much of the existing literature included in this review is the use of different methods or assessment tools with varied reliability and validity. Since there was no singular measure (e.g., structured interviews, self-report measures, self-made items) or consistent definitions of suicidality (suicidal ideation, suicidal attempts, suicide completion), or depression (depressive symptomatology, clinical disorder, dysphoric mood), comparing results across studies was difficult and possibly inappropriate. For example, while depression may be identified as a single clinical diagnosis or as a symptom, rates of depression vary according to type of measure used or how depression is defined. Therefore, using the term "depression" to represent each of these definitions is misleading and an inaccurate representation of what the adolescent may be experiencing. In addition, substance (ab)use versus alcohol (ab)use probably represent different drug use constructs and amount of drug use that relate to suicidality differently.
Second, the majority of the reviewed studies used cross-sectional and/or retrospective data which prohibited any determination of the etiological factors related to suicidality among adolescents. The crosssectional studies were prohibited from making any causal statements regarding the temporal relationship among suicidality, depression, and alcohol use. Another criticism was that several of the longitudinal studies compared data over a short period of time, of no more than two years, which cannot account for the effects of maturation that may affect the outcome of the studies. Third, the use of clinical samples limits the generalizability of the results to the general population. Rather, these studies would be more useful if they also included control or comparison groups from nonclinical samples of adolescents. From both epidemiological and phenomenological perspectives, it is important to understand the differences between treated cases of suicidality, depression and drug use identified in clinical settings from cases identified within community samples. Fourth, although research investigating the correlates or risk factors of suicidality should be guided by theoretical approaches and premises, the majority of the studies had no clearly stated or implied theoretical basis. This lack of theory-based research fails to expound or increase our ability to test adolescent suicidality in a defined scientific context. Fifth, several studies utilized small sample sizes of less than 50. Not only was the power diminished in these studies, but results were difficult to interpret, replicate, or generalize to other more representative samples. Sixth, a methodological limitation of the majority of the studies was the exclusive use of self-report data, especially on items that were sensitive in nature (e.g., those assessing drug use and suicidal behavior). It is difficult to discern the extent to which the reports were accurate descriptions of the variables being assessed or a result of being suicidal, depressed, and/or an alcohol user. This issue is particularly salient to depression research, as individual's emotional problems may bias their perceptions of their social environments (41) and their answers to personal questions. Clearly, additional research using multiple informants (e.g., parents, siblings, teachers) of variables of interest is warranted.
Finally, the majority of the studies included either "predominantly" Caucasian samples or only Caucasian samples. Surprisingly, several studies failed to even specify the ethnic breakdown of their sample. To date, there is only limited data available, with findings that are often inconclusive, regarding an independent impact of ethnicity on the three adolescent phenomena of suicidality, depression, and alcohol use. Such homogenous studies offer no insight into these risk factors among different cultures, ethnic minority groups, or youths from severely disadvantaged circumstances. As we continue to diversify culturally as a society, it behooves researchers to investigate ethnic differences; which will enhance the probability of being able to transfer results to the general population.
IMPLICATIONS FOR FUTURE RE-SEARCH
In order to advance our current knowledge of adolescent suicidality, depression, and alcohol use we need to integrate the existing empirical literature into our explanatory models. The gravidity of suicidality and high prevalence of alcohol use among adolescents underscores the need to understand the psychosocial antecedents of depression and their reciprocal relationships in order to prevent further self-destruction among our youth. Youth at serious risk for suicide can be targeted fairly accurately (4) to implement early prevention programs. The models that identify the concurrent risks indicate a reliable way to identify youth most at risk for suicidality. In particular, more longitudinal data is needed to accurately define and establish the causal relationships between these important adolescent phenomenon. Furthermore, unresolved questions regarding these relationships need to be examined within ethnically diverse adolescent populations, representative of the general population.
Future empirical studies should (1) conduct more school-based prevention studies that offer direct training in skills on how the adolescent can deal with suicidality, depression, and alcohol use; (2) investigate the impact of suicidality, depression and alcohol use (as well as other drugs) on later adult functioning; (3) investigate the direct influence of psychosocial risk and protective factors on the emergence and maintenance of these three correlates; (4) obtain data from several sources (e.g., family members, teachers, employers) not limited to just self-report from adolescents who may be suicidal, depressed, and alcohol (ab)users; and (7) to understand more about the implications of comorbidity of these three correlates for prevention, etiology, course, and treatment.
